of either the sensory response or the sphincteric inhibitory mechanism.
Eighteen cases have been operated upon and, of these, 5 have shown plexus lesions which are not of Hirschsprung type. Smith (1968) has reported her findings in cathartic colon, and it is probable that many of the present cases, had they been adequately examined, would have shown neuropathological changes.
To summarize, adult megacolon needs to be adequately investigated. Biopsy, sensory and electromyographic studies are the most helpful. Resection of a so-called redundant sigmoid loop rarely cures, unless it is a true volvulus which shows a relatively thin wall. If the colon is paper-thin, then it is decompensated and propulsion is inadequate; resection of the whole thinned length gives good results. When possible the ileocecal valve should be preserved, for in chronic constipation sphincter reflexes may be dulled and control poor. Beware the thick hypertrophic colon: unless this is secondary to the aganglionic segment of Hirschsprung's disease, surgery may alleviate but cannot cure because some distal obstructive process must be present.
What of extensive internal sphincterectomy, about which much is written in pediatric circles? Theoretically it might be useful in the diffuse thin-walled condition in which the intestine inflates rapidly with gas. One must, however, be very wary of its use in adult megacolon and megarectum, as the sphincters have been subjected for years to excessive inhibitory stimuli and may well be none too competent.
In conclusion, it must be remembered that our knowledge of this condition is far from complete. As an example, one patient had had several colonic resections for a mega condition of the large intestine, the final anastomosis being an ileorectal one. In spite of this a mega-ileum developed, and yet there was no evidence of a neurological abnormality of the bowel and the ganglia were intact. Radioisotope scanning procedures are increasingly used in medical diagnosis and in many cases, particularly in suspected brain and liver disease, may be regarded as routine investigations.
Scanning is probably the best available method of examining the liver, not only to confirm or exclude a clinical impression of liver enlargement but also to demonstrate the shape and position of the organ and to detect space-occupying lesions. Large series have shown that it is more reliable than liver function tests in the diagnosis of liver tumours, with a higher detection rate and fewer false positives (Czemiak 1964 ).
An ideal method of establishing the diagnosis is by tissue examinationopen biopsy. However, Conn & Yesner (1963) have shown that blind biopsy detection of liver metastases can be as low as 50%. This detection rate can be improved by the use of liver scanning to select the proper biopsy site. Poulose et al. (1969) report 5 cases in which liver biopsy was initially negative but repeat biopsy after selecting the site from the scan image yielded positive results for deposits.
There have been many papers in the last ten years advocating liver scanning, reporting results and suggesting technical improvements. There have been few contributions dealing specifically with colonic and rectal carcinoma and probably one reason is that the patients concerned come to laparotomy in any event for relief of symptoms. Although this paper deals with scanning only in broad terms, it is interesting to note that, of all metastases, those from colonic cancer should be most amenable to detection by scanning as they are reported to be often particularly large (Edmondson & Anderson 1966 ). Raven (1957) discussed the type of patient who would benefit from isotope scanning. He found that approximately 30% of patients with liver metastases from carcinoma of the colon would be suitable for hepatectomy, and 28 % of those with carcinoma of the rectum. In these patients scanning would be helpful in assessing the operative P Xc. ry . Presented atfollow up with general ill health; no specific signs. Anterior photoscan shows the liver to be enlarged though onlyprojecting below the costal margin in the medial zone. At least one area oflow uptake in the right lobe due to a deposit procedure. In the remaining patients (70% colon, 72 % rectum) the scan might prevent unnecessary surgery. It is also worth noting that in a postmortem study of 150 cases of hepatic metastases, 11 % of livers had no involvement of the liver surface and would therefore not be detectable at laparotomy (McAfee et al. 1965 ).
Technique
Most cases referred to this department for liver scan are examied by means of the Nuclear Chicago Pho III Gamma Camera; for the remainder a Picker rectilinear scanner with a 3 inch (7-6 cm) diameter detector has been used providing a colour dot and photoscan display. For the majority, scanning is begun 15-20 minutes after the injection of 4-6 mCi of "7Tcm colloid. In all cases anterior and lateral views are obtained and posterior scans taken when indicated. The importance of the lateral view should be stressed, as space-occupying lesions are often detected which would be missed if reliance were placed solely on the anterior view. Fig 2 shows an example ofthis. In less conclusivecases the appearances on the lateral view may be sufficiently suspicious to indicate a posterior projection.
All scans are marked with reference landmarks on the costal margin and xiphisternum, and to accomplish this when using the Gamma camera a co-ordinate transfer system is employed (Mc-Cready & Newbery 1969) .
We have carried out phantom experiments to assess the limitations of both systems and have found that there is little difference in the ability to detect simulated liver tumours. The speed of 2 Case 2 Woman aged 70;previously resected inoma ofsigmoid colon and liver metastases noted )eration (see text). Follow-up Gamma camera tigram at 14 months; liverpalpable. Anterior view hows large liver with irregular right margin and h (normalfeature) on inferior edge. Lateral view hows deposit inposterolateral aspect ofright lobe e clearly (arrowed) rectilinear scanning is limited to 60-120 cm per minute so the whole process, even if a third view is not required, is very time consuming. Th great time advantage of the Gamma camea is not balanced by a loss in clinical efficiency and, apart from phantom work, a direct comparative series showed there was good agreement in results (see Table 1 ). The Gamma camera may in fact be more efficient in that normal anatomical features are better shown, possibly due to the shorter exposure time. These features, such as areas of low uptake due to fissures and anatomical thinning and notches on the inferior edge of the liver, are becoming more readily recognized and in retrospect it is considered that these appearances accounted for several of the 13 instances where a positive or equivocal positive report was made from the Gamma camera scintigram in this study.
Indications
Some of the uses of isotope scanning have already been mentioned, i.e. demonstration of size, shape and position of the liver, detection of spaceoccupying lesions and selection of biopsy site. Others include localization of the lesion before surgery or radiotherapy, assessment following treatment, and the evaluation of cirrhosis and other parenchymal lesions (Freeman & Johnson 1969) .
In metastases the highest detection rate is in patients with a definite clinical suspicion of deposits, but positive results may also be found in routine scanning or in patients with vague symptoms and/or signs: 
Section ofProctology
Case 1 The scan in Fig 1 is of a woman aged 67 who had an adenocarcinoma of the hepatic flexure resected 20 years previously, and a recurrence removed from the anastomosis area 19 years later. During the scan she complained of feeling 'off colour' and of occasional vague abdominal pain only, but examination and biochemical tests were negative. Although the liver was not palpable the scan shows it to be enlarged but lying above the costal margin, and there is at least one area of low uptake consistent with a deposit. It was considered justifiable to give the patient a course of radiotherapy; however, three months later her condition began to deteriorate and the liver then became palpable.
Case 2 (Fig 2) A woman aged 70 was discovered to have a deposit in the right lobe of the liver at operation for resection of a carcinoma of sigmoid colon. When referred for a liver scan 14 months later she was in good general health but complained of passing frank blood per rectum which was found to be due to a recurrence in the anterior rectal wall. The scan demonstrates the previously diagnosed deposit which is still fairly small and the appearances do not suggest rapid progress. In view of this a course of palliative radiotherapy was given with good results. This case illustrates the use of scanning in assessing the extent and progress of known disease.
Accuracy
The accuracy of liver scanning as reported by other authors varies between 77 % and 90% (see Table 2 ) and the accuracy of detection remains fairly high no matter whether one is considering liver disease as a whole or metastases specifically (Czerniak 1964) . It is not possible to give any useful figures from the Royal Marsden Hospital series on scanning in colonic carcinoma, but an interesting set of results is available from patients who had Gamma camera scintigrams taken prior to double isotope pancreas scanning (see Table 3 ). The accuracy figures compare favourably with those previously reported (i.e. over 80%). In the group of 60 a wrong report was made in only 3; also the 6 equivocal scans should ideally be re-peated, as the presence or absence of a change in appearance on follow up may help to differentiate between a lesion and normal anatomical features. In these circumstances scanning gives a low false positive rate. It is also interesting to note that in a documented series of 110 patients with carcinoma of the bronchus who had a liver scan (using either a rectilinear scanner or Gamma camera) at the Royal Marsden Hospital, the accuracy of detection of deposits (confirmed by biopsy or autopsy) was approximately 87%.
Liver Size
It is also important to assess the value of scanninig in the diagnosis of hepatomegaly as this is a feature of 50-70% of cases with liver deposits (McAfee et al. 1965 ). Raven (1957) found good correlation between clinical assessment (based on liver size and the ability to feel the secondaries) and operative and/or biopsy findings in a series of large bowel carcinomata. Table 4 shows the results from 60 cases from the Royal Marsden Hospital carcinoma of bronchus series in which a definite clinical opinion relating to hepatomegaly had been given. The correlation with the scan report is good in the nonpalpable group though 20% of scans showed unsuspected liver enlargement. In contrast, Mansfield et al. (1969) found better agreement .56 S a whn the clinician considered tiat the liver was elarged.
It can be readily appreciated that liver scaning is useful in reducing false positive clinical assessments of hepatomegaly and is of particular value in differentiating vague upper abdominal masses.
Cae 3 The scan shown in Fig 3 is of a 59- year-old man with inoperable bronchial carcinoma receiving radiothierapy. Upper-abdominal 'fuliness' was noted on examinlation but there was doubt as to its significance; one out of three clinicians who examined the patient considered that it was due to hepatomegly. The scan shows unequivocal evidence of gross liver enlargement with multiple deposits.
Conclusion
Rectilinear scanning is time consuming (approximately 30 minutes for each view) and therefore there should be a definite indication for the examination. However, it is easier to perform and less traumatic than arteriography, and isotope scans by either system should give more information concerning the degree of involvement by metastases than liver function tests. Mansfield et al. (1969) , in a study of 238 cases of metastatic liver disease (various primary sites including 46 cases of colonic carcinoma), showed a trend towards decreasing survival with increasing abnormality of the scan, whereas abnormal liver function tests and extrahepatic metastases did not show this effect. The Gamma camera enables a much faster examination (approximately 1 minute for each view) while being equally accurate, and is therefore suitable for screening tests.
Liver scanning is still a crude method but accurate enough, even at the presehit stage of development, to detect 2-3 cm size lesions and should be strongly considered as part of the investigation in patients with carcinoma of the large bowel.
